One of the fundamental issues in American forest policy has been the small forest ownership problem. Early in the twentieth century, it was called the farm forestry problem, later, the nonindustrial private forest problem, and today, the family forest problem. Family forest owners are thought to manage their lands in a suboptimal manner resulting in low forest productivity relative to other ownership groups. This can lead to future timber supply problems. The exact nature of the problem, especially its social and economic basis, was a common subject of early forestry research studies. This article includes many of the major nonindustrial private forest or family forest studies, from early to current, and classifies them both by themes used by other authors and categories that relate to major research areas in the current literature. A major focus of this literature deals with promoting management on family forest holdings and possible land management incentives and disincentives. Natural trends in family forest ownership, like parcelization, also impact upon forest management opportunities. By developing a taxonomy that classifies these studies by research objective, methodology, owner motivation, and problem definition, this article serves to organize the family forest literature in a manner that provides a temporal framework for better understanding the historical motivation for and development of family forest research in the United States.
Introduction
One of the fundamental and perennial issues in American forest policy has been the small forest ownership problem [1] [2] [3] [4] [5] . It surfaced early in the twentieth century when nonindustrial private forest (NIPF) or family forest owners were seen to manage their lands in a suboptimal manner resulting in low forest productivity relative to other ownership groups. Poor forest management on these NIPF ownerships was projected to result in future timber supply problems [6] [7] [8] . Forest policymakers knew that two-thirds of American private forest land was under family and individual ownership, necessitating public policies to encourage proper forest management on these lands [9] [10] [11] . During the first decade of the twentieth century, the concern was over concentration of private timber ownership among a few large timber companies and railroads, and, after World War I, the focus changed to proper management of private forests in terms of protection and forest renewal [12] .
Forest management on small private ownerships, later called NIPFs, and today family forests, is a fundamental problem in American forestry [13] [14] [15] [16] [17] [18] [19] . The topic still forms a significant part of American forestry research literature [20, 21] . One bibliography presented a "reasonable sampling" of the NIPF literature from the 1940s to about 1982 and included over 1,300 citations [22] . Much of this early NIPF literature is in state university experiment station publications, USDA Forest Service publications, minor journals, and trade magazines [22] . Modern computer search engines often do not locate these references and many research articles on family forests do not mention the early NIPF research studies. Plus, this literature is not neatly organized and it is difficult to classify the early studies in terms of relationships to current research efforts. This article includes many of the major NIPF studies, from early to current, and classifies them both by themes used by other authors and categories that relate to major research areas in the current literature. The objective is to offer a thorough set of references on the NIPF and family forests that includes the major studies over time presented through a classification system that will allow researchers to identify key studies that relate to current family forest research topics.
The debate over management of private forest land initially centered on federal regulation of forestry practices or, alternatively, some sort of federal-state cooperative effort to ensure proper forest management, especially in terms of fire protection and reforestation [23] . In 1920 a major USDA Forest Service report to the U.S. Senate found "the kernel of the problem lies in the enormous areas of forest land which are not producing the timber crops that they should" and urged legislation "which will permit effective cooperation between the Federal Government and the several states in preventing forest fires and growing timber on cut-over lands" [24] . The U.S. Congress settled the argument with the passage of the Clarke-McNary Act in 1924 that authorized federal-state cooperation in forest fire protection, tree planting, and forest extension [25] . A second major USDA Forest Service report in 1933, the Copeland Report, continued to stress timber depletion and exploitation by the private forest owners, but suggested state-federal cooperation and public aid to private forest owners to encourage rational forest management [23] . By 1948, small forest owners were identified as "the heart of the problem" [26] . Key concerns were the lack of technical knowledge by forest owners and the problem of small average tract size. The picture in 1948 was defined as "largely one of mismanagement, of exploitation on millions of small properties adding up to exploitation on a grand scale" [26] . At around the same time, the first research literature on the NIPF problem was being published.
Classical NIPF Literature by Major Contribution to Knowledge
Until about 1940, little research had focused on the small ownership problem. It was usually referred to as the farm forestry problem, as small woodlots attached to farms accounted for the largest share of the ownerships [27] [28] [29] [30] [31] [32] [33] . Over time, the problem became one of just small ownerships, but the USDA Forest Service still collects farm information on its survey of family forest owners [34] and farms still continue to be identified as part of the problem [35] . Until relatively recently, the USDA Forest Service inventory unit categorized private ownerships, except forest industry lands, as "farmer and other miscellaneous private" forest land [36] . Over the first few decades of the twentieth century, the focus of the forestry problem shifted from the concentration of timberland ownership in the hands of a few timber barons to cut-over private forests that were moving into smaller private ownerships. Growing stock on these small forest ownerships was much less than on comparable public or industrial ownerships and management of these small forests became an issue. The issue continues to today. Forest policy has produced government incentives and regulations to ensure proper management of small, privately-owned forests, so that they produce an adequate contribution to the nation's timber supply.
In one of the earliest NIPF landowner studies, Stoddard found most of the owners of small forest holdings lacked an interest in long-term forestry and were not actively managing their properties [37] . Stoddard looked at the cut-over forest area of Northern Wisconsin that followed a pattern of being sold off in small parcels after an area had been logged, resulting in tracts too small for efficient forest management. Four factors were identified that influenced a forest owner's decisions on forest management: "(1) Familiarity or lack of knowledge regarding cutting, transportation and marketing of forest products; (2) Proximity of residence to land in order to permit regular supervision over management operations and harvesting forest products; (3) Relative returns from time expended in management of forest lands as compared with other regular occupation of owners and risks involved; (4) Size of holdings, value and amount of merchantable timber and relation of taxes, interest, and other carrying charges to annual or periodic incomes." Hundreds of additional NIPF landowner studies over the next 70 years would confirm the importance of these factors. Stoddard also identified seven important reasons that made many forest owners uninterested in forest management as a permanent venture: "(1) Too large an amount of capital needed; (2) Slow growth and low interest rate; (3) Slow turnover of capital; (4) Lack of dependable markets and credit facilities for going forest enterprises necessitate clearing of timber to liquidate investment; (5) Management and operating difficulties (especially in logging by absentee owners); (6) Long periods between incomes; (7) High degree of risk due to fire, insects, diseases, and trespass for which no insurance exits to cover losses."
A theme in many of the early studies of NIPF lands and owners was that forest industry lands were more actively managed and had higher levels of pine timber production (based on an arbitrary pine stocking index) than the small private forest tracts [38] [39] [40] . These same studies explored the characteristics of NIPF owners, such as owner occupation, education, gender, financial position, tenure of ownership, management objectives, tract distance from residence, and size of forest holding (and some studies related these characteristics to forest management practices). These early studies identified four approaches to increase productivity on private lands: (1) more aid to the productive landowners (mainly forest industry) in terms of better forest fire protection, forest tax provisions, and increased tree planting; (2) more education and demonstration programs for NIPF landowners; (3) more cooperation between public agencies and forest industry with NIPF landowners; and (4) acceptance of more public regulation of NIFP lands.
Several authors attempted to classify this early NIPF research literature. A basic system of classification is relatively easy to develop as a series of themes dominated NIPF literature and similar studies were implemented across the country, usually on a state or regional level. Table 1 shows the pattern of research that developed and a simple classification system developed by an early researcher [41] . Table 1 . Early nonindustrial private forest (NIPF) research literature classification scheme by study objectives [41] .
Research study objectives 1. NIPF ownership characteristics.
2.
NIPF ownership characteristics and related ownership practices.
3.
Methodology of conducting ownership studies.
4.
General problems of promoting management on NIPF holdings.
5.
Economic analysis of production problems on NIPF holdings.
6.
Marketing products from NIPF holdings.
The classic NIPF research literature is identified and discussed below. McMahon, who developed the classification scheme in Table 1 , identified the earliest classical studies [41] . This discussion will expand the classification to the late 1970s when the NIPF problem was generally redefined and the focus of NIPF research shifted away from the small woodlands, landowner characteristics, and regional studies [11] .
Classical NIPF Ownership Studies
This group of studies focused on NIPF landowner characteristics, like occupation, education, gender, management objectives, income level, asset level, and land tenure. Related forest management practices were sometimes discussed, but the next classification will include those that attempted to statistically correlate owner characteristics with management practices. This class includes only studies that did not attempt that correlation. The early study by Stoddard [37] is an example of this type of study; it was a simple survey of characteristics like tract size, length of ownership, how the land was acquired, ownership objective, owner attitude towards public assistance for better forest management, and ownership pattern. It described the owners and their forest holdings, but made little attempt to establish relationships with forest management practices on the land.
The USDA Forest Service published many of the basic NIPF landowner characteristic studies and continued these studies through the end of the twentieth century. These tended to be state-level studies. One of the first was a study in New England that reported on how the forest properties were acquired, length of ownership, and the owner's occupation, age, and residence. The study also listed distribution of the forest land by size of forest holding; this characteristic would prove to be significant in later research. It also discussed financial returns as a factor in ownership [42] . Several state-level studies came out of the California Forest and Range Experiment Station in the 1950s [43] [44] [45] [46] and out of the Central States Forest Experiment Station in the 1960s [47] [48] [49] . Major publications continued to be produced, mainly in northeastern and midwestern states . These studies formed the statistical framework for most related NIPF research for about a thirty year period. Then the shift was to a national study with state-level results that is still in use today [34] .
While the national studies were proceeding, many state-level studies complemented them. These were performed mainly at the state agricultural experiment stations. Classic state-level studies were conducted in Missouri [74] , Texas [75, 76] , Pennsylvania [77] , Arkansas [78] , Louisiana [79, 80] , Georgia [81] , Washington [82, 83] , Oklahoma [84] , South Carolina [85] , and Alabama [86] . It is difficult to distinguish between NIPF studies that report solely on characteristics, attitudes, and objectives and those that relate these characteristics to forest management practices.
Even today, as part of more sophisticated NIPF studies, the basic characteristics of NIPF owners and forest are reported, but this most always is followed by an analysis of resulting forest management practices. The following section addresses the studies that focused on these resulting behaviors. Note that these categories were never intended to be mutually exclusive and some judgment was necessary in terms of classification and assignment to a category.
While a pine stocking index was often used in these studies to measure quality of forest management, other general schemes were used to access management quality. In a Central Mississippi study timber management was rated by most recent cutting practice (whether it improved, maintained, or harmed the timber stand) and quality of fire protection [40] . Occupation was one of the most common early characteristics noted in NIPF surveys and the focus was usually on farmers. A Louisiana study classified forest owners by three classes: those that owned both forest and agricultural land, those that owned forest land with no farm land attached, and those with timber processing facilities [38, 70] . Early studies placed great weight on farm ownership [42] , but gradually other occupational categories like professionals and executives gained importance [55] [56] [57] [58] 79] . Education was often identified as a key variable that influenced the level of forest management . However, education level is likely to be correlated with other variables like occupation, financial position, and size of forest holding. It was difficult to determine which survey variables exerted the most influence, as many were interrelated.
Classical NIPF Ownership Characteristics and Related Forest Management Practices Studies
This class of NIPF research study developed alongside the more basic owner and forest characteristics studies. They represent a higher level of research as they attempted to correlate these characteristics with forest management performance. Since performance was evaluated, it was necessary to establish standards of what the desired levels of forest management activities would be on NIPF holdings. The very early studies in this classification were well-described by White [87] .
Pine stocking index was used in the earliest studies in the South as an indicator of performance. Pine productivity was the standard and type and size of forest holding were related to this standard [38, 39] . The final report on this study compared poor practice on NIPF lands to the better managed industrial lands. NIPF lands were "producing less than half the pine which the land was capable of growing" [88] . The main problem was a "lack of understanding" among the NIPF landowners; education and demonstration programs were recommended to better inform these landowners [88] . A USDA Forest Service report described forest management on the NIPF lands as on a "submarginal level" due to "destructive cutting practice" [89, 90] . These results encouraged more research on NIPF management practices and landowner characterizes that related to management practices [40, 91] .
Asset and financial position were gradually recognized as crucial and studies started to suggest occupations that enhance financial position tend to include owners with the capital to manage forests [41] . Age of forest owners was also a common survey question. Forest owners tended to be old and land tenure and inheritance became issues [47, 48] . Level of education has always been shown to be positively linked to better forest management, probably due to its correlation with forest owner financial position [41, [50] [51] [52] [53] [54] [72] [73] [74] . Other variables that were usually in forest owner surveys were length of land tenure [40] , distance of residence from the forest [39, 75] , proximity to an example of well-managed forest land [39, 77] , primary objective of management [40, 71] , understanding of forestry concepts [38, 76] , and size of forest holding [41] . One obvious statistical problem associated with most of these forest owner characteristic variables is that many of them are correlated with each other, limiting analysis opportunities.
State-level or smaller area studies of the NIPF problem began about this time. Many addressed the factors that affected small woodland management and were often based on "standards of good management" [92] . The Tennessee Valley Authority initiated studies to determine why some NIPF landholdings were managed better than others. They designed performance standards based on cutting systems, logging methods, fire protection, and growing stock. Economic status was a major characteristic impacting forest management, with poor management expected from landowners with low income and financial difficulties [93] [94] [95] . Similar studies were performed in Louisiana [96] , Texas [97] , and Wisconsin [98] .
European studies in the 1960s and 1970s showed that small forest tract size was not just an American problem. Many small forested tracts were controlled by unintentional owners, who had limited capital, saw levels of potential return that did not justify the required management practices, and often had to deal with inadequate markets for their forest products [99] . Gradually, the social dimension of the NIPF problem gained importance and the motivations of NIPF owners were often the focus of research studies [100] [101] [102] [103] . Most NIPF landowner studies tended to include statistical correlations with practice adoption and forest owner characteristics. One broad study that included an analysis of nine NIPF studies noted that most of the literature was "descriptive in nature" and was limited in addressing NIPF owner characteristics and attitudes [104] .
The 1960s found researchers questioning the value of additional studies of NIPF owner characteristics [105] . Issues like absentee forest ownership expanded the discussion [106] [107] [108] and a strong emphasis developed on the social factors that influence NIPF owners [109] [110] [111] [112] [113] [114] [115] . There was still a strong focus on an NIPF problem, but its definition was seen as more than NIPF landowner characteristics [116] [117] [118] [119] [120] . Many researchers were questioning the foundations of the NIPF problem and the criteria used to evaluate it [121] and by the 1970s and late 1980s the problem was even being called a myth [11, [122] [123] [124] [125] . While the number of NIPF landowner attitudes and motivations studies tapered off during the 1960s, they still are being produced today. Gradually, they moved from attitudes and adoption of practices to specific practices like harvesting and regeneration [126] [127] [128] [129] [130] [131] [132] [133] . Some of these studies included interesting literature reviews that discussed the progression of NIPF research [134] .
While these types of studies are rare today, there still are plenty of NIPF studies that contain data on forest landowner and tract characteristics. However, they tend to use much more quantitative approaches like economic analysis and regression techniques [135] [136] [137] [138] [139] [140] [141] [142] . Critical reviews of the early studies did much to eliminate the reports of owner characteristics that lacked analysis and led to the more modern, quantitative NIPF studies [143] .
Royer criticized these studies in 1979 by analyzing the dependent variables used to judge landowner performance, the independent variables that determined landowner behavior, and how these related to timber supply [144] . He concluded that these early studies might be misleading to forest policymakers. The NIPF studies tended to use dependent variables derived from "publicly desirable" rather than "individually rational" performance standards [144] . In addition, many studies identified "psychogenic determinants" of forest landowner behavior, rather than the more important "sociogenic determinants." Psychogenic determinants originate in the mind or are influenced by the emotional processes, while sociogenic determinants originate from or are influenced by social factors. "This has led to vast literature on landowner characteristics and attitudes, but has provided little conclusive evidence on the relationship between landowner behavior and the availability of timber" [144] .
Regarding Royer's first criticism, the very earliest studies [38] [39] [40] 42 ,88] used a pine stocking index to differentiate between owners who practiced good forestry and those who practiced poor forestry. These studies had a basic assumption that all forest landowners should practice intensive forest management for timber production, irrespective of the owner's economic position or goals of ownership [144] . This served to distort the NIPF problem. Regarding the second criticism, many of the studies in this category focused on psychogenic determinants of landowner behavior, like age, education, race, and occupation, and ignored sociogenic determinants [144] . Not surprisingly, asset or financial position (or a proxy for asset position, like size of forest holding) often was found to be an important determinant of landowner behavior [13, 42] . Plus, a number of studies showed that many NIPF owners did not primarily focus on timber production, but had major ownership objectives related to non-timber outputs like wildlife and recreation [51, 92, 104, 105, 112, 134, [145] [146] [147] [148] [149] [150] [151] [152] [153] [154] [155] [156] [157] [158] [159] . Even forest landowners' stated intentions were found to differ from later forest management practices on the ground [152] [153] [154] [155] .
Methodology of Conducting Ownership Studies
There is not much literature on the methodology of conducting forest owner studies. Rather, it is included in the methods sections of most early studies. A few specific studies, however, is worth mentioning. The issues raised earlier by Royer are interesting [144] . In developing NIPF landowner study methodology, what were the measures of performance used and which independent and dependent variables were used in the studies? Early methodology centered on data availability, relevant owner characteristics, subjective measures of management intensity, and obtaining owner management objectives [14, 160, 161] . While not concentrating on ownership study methodology, some authors proposed areas of research need and suggested possible methods [162, 163] . Various USDA Forest Service NIPF studies discussed methodology [164] and some large conferences addressed data needs [165] . The most current major NIPF or family forest owner study has a detailed discussion on methodology [34, 166] . Another issue was use of formal models to examine landowner behaviors [167] . Many authors used a profit-maximizing assumption, while the multiple objectives of family forest owners might be better defined with an assumption that these owners are utility-maximizing [168] [169] [170] .
General Problems of Promoting Management on NIPF Holdings
The general problem on NIPF ownerships started out as a timber supply problem. Mismanagement of NIPF lands resulted in less than optimal forest management intensity and reduced national timber supplies, with the projected result of a timber famine [14] [15] [16] [17] [18] 121, 143] . Some studies addressed why management intensity was below par on NIPF lands and what the underlying factors were that resulted in underperformance [171] . Others addressed just how important timber production was to NIPF owners [172] or whether NIPF owner stated intentions for forest management matched actual practice on the ground [173] . How American forest management on small forest holdings compared to that in European countries, especially Sweden, also became a research topic [174] [175] [176] [177] [178] [179] [180] [181] [182] . Some studies considered economic aspects of small forests [183] [184] [185] [186] [187] [188] [189] [190] [191] [192] [193] [194] , suggesting education and demonstration programs [195] [196] [197] [198] [199] [200] or technical assistance [201] [202] [203] [204] [205] [206] [207] [208] as means to encourage forest management. Even factors like ownership change impacted potential timber supply on NIPF forests [209] [210] [211] [212] [213] [214] [215] [216] [217] [218] . The fundamental question was what actually motivated NIPF owners to produce timber [219] [220] [221] [222] [223] [224] [225] [226] [227] [228] [229] [230] . While the NIPF problem was generally accepted, occasionally, the linkage between NIPF forest holdings and potential timber supply problems was questioned [5, 13, 186, 214, [231] [232] [233] [234] [235] .
One general issue surfaced that still claims importance. Size of forest holding limits the economies of scale available to a forest owner to attain economic efficiency in the establishment, management and harvesting of timber [236] [237] [238] [239] [240] . In addition, size of forest holding has been shown to be closely correlated with the forest owner's asset position. This affects their availability of capital to invest in and manage forest land [1, 13] . A classic study in Sweden [174] , and other studies in the United States, focused on the effects of tract size [241] [242] [243] [244] [245] [246] [247] . The most recent NIPF studies and reports continue to examine this variable [34] .
A second research issue that has generally been in the NIPF literature is now gaining importance as urban development takes place in the United States [248] [249] [250] [251] [252] [253] [254] . Parcelization is the decrease in average NIPF tract size as owners sell or gift parcels from their holding or divide it among multiple heirs at their death. As urban centers expand, parcelization becomes most pronounced at the urban/rural interface. As average tract size decreases, the matter becomes a special case of the size of forest holding issue. Not only are the economies of scale inherent to the larger tract lost, but given the nearby development, the new owners may not hold timber production as an objective of their ownership. The early NIPF literature referred to this issue as fragmentation [255, 256] , but it should not be confused with the more current issue of forest fragmentation which refers to the loss of forest cover and wildlife habitat as NIPF land is divided among more owners or converted to more developed uses [257] .
An important study in 1970 put a new perspective on many NIPF landowner studies. It noted that the stated intentions of NIPF landowners on surveys often differed from their actual practices at a later date. What forest owners planned to do with their timber could change as the timber became more valuable or the owners faced unexpected financial needs over time [258] . The reliability of the hundreds of earlier NIPF landowner studies came under question as other researchers looked at actual practice on the ground [136, 140, 152, 172, 173, 191, 200, 232, [259] [260] [261] [262] [263] [264] [265] . Motivations of NIPF landowners remain controversial to this day, especially when financial incentives are involved. Many of the fundamental means to motivate NIPF landowners are based in financial and economic options; these studies are discussed in detail in the next section and include financial motivations like cost-sharing, tax incentives, and the Forest Stewardship Program.
Economic Analysis of Production Problems on NIPF Holdings
2.5.1. Early Forestry Assistance for the NIPF Since U.S. forest owners were first becoming interested in long-term management of their forest resources, researchers have been suggesting ways to improve the management and sustainability of NIPF land. Both financial and non-financial incentives have been offered to owners, but three approaches have consistently been found to lead NIPF owners to apply sustainable forest management practices on their land: technical assistance, cost-shares, and programs-such as the Forest Stewardship Program (FSP)-that put owners in direct contact with a forester or other natural resource professional [266] .
The early literature usually suggested which incentives might be most effective. Eventually, as forestry incentive programs were established, their effectiveness was evaluated and the three approaches mentioned above tended to dominate the incentives offered. Modern programs, like the FSP, tend to be multi-dimensional in terms of approaches used. The debate as to which approaches and programs are most effective is still ongoing in the literature [267] [268] [269] [270] [271] [272] [273] [274] [275] .
Financial and technical assistance programs for conservation practices developed during this period and followed the pattern of being primarily concerned with timber production. Some of the earliest federal assistance to the NIPF owners was authorized by the Clarke-McNary Act of 1924. It provided cooperative assistance in wildfire protection, seedlings, and technical advice. The Agricultural Conservation Program (ACP) was authorized under the Soil Conservation and Domestic Allotment Act of 1936 and provided for federal cost-share assistance to farmers and ranchers for approved conservation practices. This was a soil and water conservation program that shared the costs of forestry practices like tree planting, timber stand improvement, shelterbelts, firebreaks, and fencing for protection against grazing. The Conservation Reserve Program (CRP) of the 1950s, commonly known as the Soil Bank, had a similar goal of encouraging farmers to convert marginal crop land to forest or grasslands [12] .
Even the earliest NIPF landowner studies discussed the importance of forestry incentives. One of these studies considered the post-world War II future of NIPF land in the cutover forests of the Northern Lake States [37] . The author realized that technical assistance was a necessity and suggested that county agricultural planning committees may have a role in encouraging forest management. The problem of economies of scale was recognized with a suggestion that public forestry agencies might assist in developing management organizations that could provide technical and management services suitable for these owners. Other forestry incentives, such as special tax laws, long-term rehabilitation credits, and forest insurance were seen as not being effective in encouraging forest management.
Other researchers evaluated cutting practices in Louisiana and noted that the public was demanding forest conservation from private owners and ought to be willing to share the costs of this forest conservation [39] . They recognized that cutting practices needed to be improved in the state and suggested four approaches to better forest management: (1) extension of aid to those demonstrating an interest in forest management (forest fire protection, fairer tax laws, and better access to tree planting stock); (2) increased public education and demonstration programs (increased funding for programs under the Cooperative Farm Forestry Act of 1937); (3) forest conservation districts to unite the forestry community and improve attitudes towards forest management; and (4) public regulation of private forestry. Another typical early NIPF study evaluated cutting practices and fire protection [40] . Timber management practices in Mississippi were rated as poor and NIPF owners were asked if public management assistance, forest credit at low interest, or lower taxes on forest land would help to improve management practices. Public management assistance was the only one of these three means of improvement that owners thought might be effective and even then only one-third of owners expressed an interest in receiving such assistance. Further, only a few of that one-third expressed any willingness to pay even a nominal fee for the service.
In Northern Michigan, farmers holding about 60 percent of the NIPF owners did not know that ACP payments were available for forestry practices [276] . Almost half of the applicants for ACP forestry practices incentives stated that they would have undertaken the forestry practices without incentives. Four percent of farmers knew about and were qualified for ACP payments, but did not apply, mainly due to the time cost of the paperwork. The authors described the lack of knowledge about the assistance programs as "striking."
A Central Wisconsin study found only a nine percent participation rate in the ACP program [98] . Of non-participants, 24 percent were not interested in forestry, 17 percent did not know about the payments, 16 percent did not have time to participate, and six percent said there was too much "red tape". There also was low participation in the ACP in Southwest Arkansas [78] , where 30 percent of eligible landowners did not know the program existed and only five percent participated in ACP forestry practices. Of those that knew about the program, three percent thought it was not worth the paperwork and 15 percent objected to subsidy programs in general.
Researchers studied the response rate to forestry programs in Southern New York and identified only two ownership characteristics that might be helpful in predicting participation in public programs offering assistance to landowners in planting and timber stand improvement work: amount of forest land owned and the owner's asset position [277] . This implies that minimum-cost timber production results from forestry assistance efforts being concentrated on the more well-to-do forest owners, which conflicts with the use of forestry programs as income-assistance measures. Another study found property tax modifications (like yield and other deferred tax plans) to encourage forest management by private owners, favorable capital gains treatment of timber income, and subsidy payments under the Agricultural Conservation and Soil Bank programs had limited influence on forest owners [171] .
In North Carolina and Georgia, 80 percent of the woodland owners who planted trees (the most popular program under the ACP) did not even know that the program existed [114] . Many would have planted with or without aid. Some felt unsympathetic toward all public-aid programs or disliked the terms of the planting program. One study reported on the use of ACP payments over the Eastern United States based on nine forest landowner studies [104] . In only one state did more than 10 percent of owners participate in the program. The major reasons given for not participating in order of importance were: "not interested in forestry, unaware the payments were available, lack of time to do the work required, unsympathetic to program, and to much 'red tape' involved in making applications." There was no participation in the ACP in Ohio [48] . Over half of the possible participants were unaware of the program. Others reported they were "too busy" to participate. Further, forest taxation did not seem to influence landowner decisions.
Other studies analyzed the economic impact of the ACP on forestry [278] . Two basic premises for the ACP were that the program was needed (justified by USDA Forest Service timber supply studies) and that cost-sharing by the federal government was justified because of the benefits gained by society overall. The purpose of the ACP was to assist NIPF landowners in conserving agricultural soil, water, forest, and wildlife. Since forest practices contribute to that goal, cost-sharing was approved for practices like tree planting and timber stand improvement. Forestry practices can only be identified in ACP data starting in 1946. ACP expenditures for forestry consistently rose from 1946 to 1956, while overall ACP payments remained uniform. Slightly more than half of ACP forestry cost-share payments went into tree planting, followed by timber stand improvement. Nearly 10,000 hectares were planted under ACP in 1936; by 1958 it had steadily increased to just over 100 thousand hectares. From 1946 to 1958 about 20 percent of all tree planting and about 12 percent of all timber stand improvement in the United States was performed using ACP cost-sharing. The importance of ACF funding for forestry practices declined after this period, especially as alternative cost-sharing programs were developed [219] .
On Michigan's Upper Peninsula over 60 percent of eligible woodland owners had heard of public assistance programs for forestry practices. Of owners who knew about the program, about one-sixth had received ACP payments [107] . In the urban fringe area of Michigan two-thirds of woodland owners were aware of the ACP, but only four percent had requested ACP assistance, although once it was explained to them, another 11 percent expressed an interest in the program [255] . The same relationship held over the entire state of Michigan. Over half of Michigan's woodland owners knew of the ACP, but less than one tenth had received forestry a cost-share [115] .
There was no participation in the ACP in the Missouri Ozarks [49] . Almost a quarter of forest owners were unaware of ACP forestry practice payments, and nearly 60 percent of the owners who were aware of the program were indifferent to it. Nonparticipants claimed a lack of interest in forestry, a wish to avoid entanglement with government, and a dislike of subsidies. In Iowa, 60 percent of forest owners were aware of the forestry incentives available under the ACP and about one-third were unaware of the property tax advantage for forest land under the Iowa Forest Preserve Law [117] . In West Virginia there was a 31 percent ACP participation rate. The main reason for nonparticipation was lack of knowledge of the program (about 40 percent of nonparticipants did not know about ACP); when ACP and the CRP were explained, 37 percent expressed an interest in participation [112] . In North Carolina 40 percent of forest landowners who replanted trees received direct monetary aid from the ACP or the related CRP [114] .
One researcher identified several factors that were related to ACP forestry practices being adopted on NIPF property: owner's occupation, education, the size of the forest property, and the tenure status of the property owner. Practices were most likely to be adopted by owners of larger than average tract sizes and better than average educations [279] . One researcher suggested technical assistance would be most effective if it was leveraged through coordinated management of forest ownerships [280] .
Various forestry incentives were being discussed in the literature and applied to the "timber supply problem." Cost-share assistance, technical assistance, and income and property tax deferments and abatements were evaluated for effectiveness. Continuing to today there has been much discussion on the merits of these financial forestry incentives. Many studies showed that forest owners would have provided the same forest management accomplishment at their own expense. In situations where funding was poor in a particular year, some forest owners delayed activities like reforestation hoping for public support in a later year (when they would have promptly reforested without the possibility of financial assistance). The early 1970s saw a new forestry cost-share program and increased discussion on the effectiveness of different incentive methods for forestry.
Forestry Incentive Program (FIP)
ACP funding for forestry activities was limited in the 1960s and this encouraged forestry interest groups to lobby Congress for a separate forestry cost-share program. In 1973 Congress enacted the Forestry Incentive Program (FIP). FIP was a timber production oriented cost-share program that mainly encouraged reforestation and timber stand improvement [25] . At about this time many states were also developing state-level forestry cost-share programs [281] .
Several authors questioned the effectiveness of cost-share programs. One study divided the public approaches for motivating forest owners into direct incentives that provide identifiable monetary benefits to forest owners and indirect incentives (like the Cooperative Forest Management program, university research, and public cooperation programs) [219] . This study noted a lack of knowledge regarding program effectiveness and economic justification. Other researchers discussed obstacles that prevented private forest owners from contributing as much as they could toward national timber production goals [220] . Another study discussed the primary direct costs of a forestry incentives program (expenditures needed to carry it out) and secondary costs (those borne by other individuals or groups in society), urging care in calculating secondary benefits [282] .
Some of the first evaluations of FIP occurred in the mid-1970s [283] [284] [285] . They noted that prior forestry incentive programs had generally been parts of programs designed primarily for soil and water conservation, while FIP was designed specifically to increase national timber production. The first year's performance evaluation found financial return and total yield increase to be high, on average [285] . A later evaluation of 1979 FIP results found the program was meeting its legislative mandate with significant increases in timber production that earned high rates of return [286] .
A South Carolina study "investigated the effectiveness of FIP in terms of the components of its structure; the benefit-cost characteristics of the program; and a regional analysis…. The most popular forest management investments in the program have been: (a) regeneration of southern pine on poorly stocked sites; (b) conversion of oak-pine and oak-hickory stands to pine; and (c) planting on open land.… The success of a county's FIP was found to depend upon: (a) market demands for forest products in the county; (b) number of landowners eligible to apply for FIP cost sharing; and (c) the degree to which the program was promoted.… Based upon intra-state and regional analysis, the study found FIP in South Carolina to be effective" [287] .
Other researchers noted that with the advent of FIP, the importance of ACP to forestry had diminished [11] . They discussed major problems of public programs, "The lack of cost-effectiveness measurements and the lack of specific goals at various levels appear to reflect a general philosophy that particular investments need not consider economic criteria as long as they conform to program guidelines." By 1978, awareness of forestry incentive programs was still reported as a problem. In Washington, only one-third of woodland owners knew of at least one cost-sharing program (ACP was best-known). Ten percent of all forest owners had participated in cost-sharing, but 63 percent of those would have done the management practice without the cost-sharing. Only about half of the participants would apply for cost-sharing again. Of those who did not participate, most claimed they did not care for government programs or that they lacked the time. The higher the cost-share rate, the more willing woodland owners were to participate [83] .
In studying Louisiana NIPF owners, one researcher found "almost all nonindustrial landowners recognize the need for increasing the productivity of forest lands. However, a satisfactory rate of return is not available to the forest landowner under current conditions.… Some public programs have been developed for nonindustrial forest owners and these programs have improved forest practices.… The most effective forest management programs involving financial assistance for owners of small timber tract have been based on incentives.… The most effective accomplishments in forestry to date have been achieved by programs that combined both financial and technical incentives" [134] .
Several states have developed their own forestry incentive programs similar to FIP, but funded totally at the state level. Virginia passed a state reforestation program (at the 50 percent cost share level) in 1971 that was funded by the landowner, a severance tax, and the general fund. Mississippi, North Carolina, and South Carolina enacted similar programs. Texas initiated a program funded by forest industry and Alabama one funded by the legislature [288] . One study evaluated the economic effectiveness of Minnesota's private forestry assistance program. "At any rate, the estimate of Division costs of providing aspen harvesting assistance appears to indicate a net transfer of income form the state to assisted landowners (whether it be efficient or not), a small transfer from landowners to the federal government, and no net economic benefit to society at large" [289] .
In a national study, NIPF landowners were surveyed concerning their management practices and reforestation decisions [244] . "According to the landowners polled, reforestation decisions on six-tenths of the area harvested would be highly or moderately affected by the increased availability of cost-sharing…. The incentives deemed by owners of most of the harvested forest land in the South as likely to influence reforestation decisions were tax adjustments and increased cost-sharing.… Public policies that would offer potentially effective pine reforestation incentives to the owners of a large majority of harvested timberlands were identified as follows: * Reduced property taxes (to ease the annual financial burden of owning and managing pine). * Reduced estate and inheritance taxes (to minimize the financial penalties and the need for hasty decisions regarding pineland following the death of the landowner). * More favorable tax credits and tax deductions (to encourage investment in pine reforestation at the time of harvest). * More favorable capital gains treatment for timber revenues (to increase the availability of pine reforestation dollars). * Increased public cost-sharing (to defray partially the high costs of pine reforestation to the private landowner)."
One researcher used an econometric model to evaluate the determinants of reforestation behavior among Southern landowners [138] : "The importance of costs is further reflected in the sensitivity of landowners to cost-sharing. Regardless of their financial position, landowners are highly responsive to cost-sharing. For landowners with below-average incomes, this would seem to indicate a way to overcome capital constraints; for landowners with above-average income this would seem to be a way of making the reforestation investment more competitive with other investments. Some substitution of public capital for private capital likely occurs in this latter group, nonetheless the strength of the cost-share coefficient suggest that much of the capital is additive. That is, cost-sharing serves as an inducement to reforest, even among landowners not constrained by capital. The strength of the cost-sharing coefficient suggests much of the increase in reforestation in the South has been stimulated by federal and state cost-sharing. Continuation of such programs would seem prudent in light of the mixed responses to price signals." Other economic studies during this period evaluated the effectiveness of cost-share programs [290] [291] [292] [293] [294] [295] and the effectiveness of tax system incentives [296] [297] [298] [299] [300] .
In the early 1990s, a major shift occurred in federal forestry and natural resource financial incentives programs. The Forest Stewardship Program (FSP) and Stewardship Incentive Program (SIP) were authorized by the Forest Stewardship Act of 1990, representing a replacement of the timber-oriented FIP by a multiple resource program that included timber, wildlife, soils, water, aesthetics, and recreation [301] . The focus for FSP was long-term management for multiple resources and the required development of a multi-resource management plan. Between 1991 and 2006 the program produced over 270 million management plans covering about 12.5 million hectares [302] . SIP was designed to replace FIP and to fund cost-sharing for the practices recommended in the FSP management plans [303] .
Integrated Federal Natural Resource Cost-Sharing Programs
A set of environmental cost-sharing incentive programs was authorized, starting in the 1990s. These new programs varied in terms of specific natural resources being sustained, objectives, and requirements for funding, like earlier programs' participation rates, varied [304, 305] . Even though cost-sharing is now the norm and generally accepted by family forest owners, discussion continues on forest regulation as a means to achieve sustainable forestry on private forests [306, 307] . Forest certification is compatible with these cost-sharing programs and may have a positive influence on forest owner participation [308] [309] [310] . Most of these programs are managed within the USDA [311] . The programs are described very briefly below.
The Forest Land Enhancement Program (FLEP) was part of the 2002 Farm Bill. FLEP replaced the Stewardship Incentives Program (SIP) and the Forestry Incentives Program (FIP). FLEP was a voluntary program for nonindustrial private forest owners that served as a primary cost-share vehicle. It provided for technical, educational, and cost-share assistance to promote sustainability of nonindustrial private forests. FLEP was administrated at the state-level by a coordinating committee that developed a state priority plan. This plan provided the detail of how FLEP funds are to be utilized, including minimum treatment area, maximum treatment area, and aggregate payments. A forest resource management plan was required for cost-share eligibility. The forestry practices eligible to cost-share were specified in the state priority plan [312] .
The Wildlife Habitat Incentives Program began in 1998 as a voluntary program for people who wanted to develop and improve wildlife habitat primarily on private land. Technical assistance and up to 75 percent cost-share assistance is available to establish and improve fish and wildlife habitat. WHIP agreements generally last from five to ten years from when the agreement is signed. By targeting wildlife habitat projects on all lands and aquatic areas, WHIP provides assistance to conservation minded landowners who are unable to meet the specific eligibility requirements of other federal conservation programs [313, 314] .The Wetlands Reserve Program (WRP) began in 1995 as a voluntary program offering landowners the opportunity to protect, restore, and enhance wetlands on their property. Both technical and financial supports are offered for wetland restoration efforts. Landowners who choose to participate in WRP may sell a conservation easement or enter into a cost-share restoration agreement to restore and protect wetlands. The program offers three options: permanent easements, 30-year easements, and restoration cost-share payments of minimum ten-year duration [315] .
The Forest Legacy Program (FLP), part of the 1990 Farm Bill, was created to identify and protect environmentally important private forest lands threatened with conversion to nonforest uses (such as subdivisions or commercial developments). FLP is a partnership between states and the USDA Forest Service and primarily uses conservation easements to control development. Federal funding may be up to 75 percent of costs [316] . The Environmental Quality Incentives Program (EQIP) was reauthorized in the 2002 Farm Bill to provide a voluntary conservation program for farmers and ranchers that promotes agricultural production and environmental quality as compatible national goals. EQIP offers financial and technical assistance to implement structural and management practices on agricultural land. EQIP offers contracts that expire within one to ten years after the last scheduled incentive or cost-share payment. Cost-share can be as high as 75 percent for certain conservation practices [317] .
The Conservation Reserve Program (CRP) was established in 1985 as a voluntary program for agricultural landowners. Through CRP annual rental payments and cost-share assistance are available to forest owners for establishing long-term resource conserving covers on eligible farmland. Annual rental payments are based on the agricultural rental value of the land and cost-share assistance is available for up to 50 percent of the participant's costs in establishing approved conservation practices (like tree planting). Participants enroll in CRP contracts for 10 to 15 years [318, 319] .
One study of the these broad-based conservation programs found that getting the required forest management plan provided two-thirds of participating forest owners their first contact with a professional forester [320] . A like fraction began managing their land for multiple purposes and using practices that were new to them. Their participation in the programs prompted the owners to spend an average of $2767 of their own funds for forest management activities, with nearly two-thirds saying they would not done have made the expenditure if they had not received a cost-share [320] . Other researchers identified factors that affected participation in conservation programs [321] [322] [323] [324] . Two related NIPF studies noted that broad-based conservation programs and their multiple resource objectives requirement were well-received by forest owners. Timber and wildlife tended to be the most popular of the objectives [325, 326] . Forest sustainability and its relation to these programs were analyzed nationally and in a series of regional studies [327] [328] [329] [330] [331] .
The 2008 Farm Bill produced major changes in forestry cost-share and technical assistance programs. The Bill allowed FLEP-created under the 2002 Farm Bill to combine features of FIP and SIP-to expire. For the first time since 1978 there was no dedicated federal assistance program for private forest landowners. Instead the provisions of EQIP, the Conservation Stewardship Program, and the Farmland Protection and Grassland Reserve were modified to include management and conservation practices on family forest lands. The Bill also added the protection of forests from threats including invasive species, insects, and diseases as a national priority for federal assistance and established the Emergency Forest Restoration Program within the existing Emergency Conservation Program [332] .
FLP is now complemented by the Community Forest and Open Space Conservation Program. FLP still focuses on conservation and protection of threatened rural forest land, while the new program will focus more on community forest situations. The Healthy Forests Reserve Program is a new landowner assistance vehicle that utilizes 10-year cost-share agreements to promote recovery of endangered and threatened species, improve plant and animal diversity, and enhance carbon sequestration. There is also a new Emergency Forest Restoration Program to assist NIPF landowners in restoring forests following a natural disaster [332] .
CRP, EQIP, WHIP, and WRP are still active programs. EQIP now is a major forestry landowner assistance program that fills part of the gap left when FLEP expired. The new Conservation Stewardship Program also allows for forestry cost-sharing and there are specialized programs to enhance wildlife, promote reestablishment of longleaf pine, and to promote healthy forests (for example, protection from southern pine and western bark beetles) [332] .
Current Status of NIPF Research on Financial Incentives
Technical assistance has long been identified as an effective forestry incentive. A foundational study of forest owners in Mississippi found that owners prefer technical assistance over financial or tax incentives [40] . A recent study of policy tools to encourage application of sustainable timber harvesting practices in the United States and Canada also found technical assistance is the most effective way to encourage owners to apply sustainable practices, followed by cost-share programs [333] . Several recent studies stressed the importance of technical assistance to NIPF owners [334] [335] [336] and others looked at general aspects of incentive program effectiveness [337] [338] [339] [340] . Two different studies found that direct contact with a forester or other natural resource professional is associated with owners being forest managers [341, 342] . Studies cited aspects of the FSP that involve contact with a professional-getting a management plan and technical assistance-as the main things owners like about the program. NIPF forestry incentive assistance might center on management of forests to maintain and improve standing timber values [260, 343] , management for non-market forest products, such as wildlife and recreation [340] , or management for specific stewardship practices, such as reforestation [298] .
Not just the traditional cost-share payments were being discussed as means to improve NIPF management. Taxes have always played a role in directing NIPF owners towards improved management practices. Tax incentives include reduced property, estate and inheritance taxes, more favorable tax credits and deductions, treatment of timber income as a capital gain, and more favorable treatment of cost-share payments from public programs [343] [344] [345] [346] [347] [348] [349] [350] [351] [352] [353] . Studies have shown, however, that favorable property tax and capital gains provisions have little short-term effect on forest owner behavior [344] and forest property tax programs are only modestly successful in accomplishing their objectives [347] .
Whether forest owners are aware of financial incentives for forestry and which incentives are most effective continue to be issues in NIPF research. One unpopular option is coordinated management of properties; only a small percentage of owners would consent to this on their land [280, 354, 355] . A large proportion of owners are unaware that financial and tax incentive programs exist or don't know what the programs can do for them [350] [351] [352] [353] [354] 356] . In many cases, owners who participate in an incentive would have done the supported practice anyway [357] although the incentive enables the owners to treat additional forest area [138, 140] . There is little doubt that cost-sharing incentives are positively correlated with reforestation efforts; whether the efforts are secondary, capital substitution occurs, and reasons for forest owner use and nonuse are still questions that remain in the literature [358] [359] [360] [361] . One topic of major interest to early researchers, but that rarely occurs in the current literature, is the economic viability of forestry on small "farm" tracts [362] [363] [364] [365] [366] [367] [368] . Forestry and timber production as an economic enterprise is a topic that has been fully developed.
Marketing Products from NIPF holdings
Timber marketing was a major subdivision of the economic literature of the NIPF. These studies generally addressed timber marketing practices and institutions. They primarily address NIPF owner level of knowledge of forest management, timber sale practices, local timber markets, and timber prices. Such knowledge issues represent a critical handicap for NIPF owners who are forced to deal with very complex timber sales situations from a position of disadvantage.
Much of the research in timber marketing deals with methods to enhance the NIPF owner knowledge base; in particular, his or her knowledge of timber, timber sales, local markets, factors that impact timber prices, and timber price reporting systems [369] [370] [371] [372] [373] [374] [375] . Some studies looked at marketing in a broader economic context, as a contributor to timber revenue [376] [377] [378] [379] , and marketing mechanisms like forest cooperatives have long been advocated as efficient avenues for forest landowners to overcome small tract size problems [355, [380] [381] [382] [383] [384] [385] [386] [387] [388] [389] [390] [391] . Forest cooperatives have reappeared in the recent literature as a functional means to acquire economy of scale in forestry operations [392] [393] [394] [395] [396] [397] . Forest product marketing has produced some quantitative research [398] [399] [400] and most states still provide Cooperative Extension-type marketing advice [401] . The problem of marketing forest products has long been recognized as a practical one and most all of the literature on this subject tends to be "how to" publications of state-level extension services. Many state extension services offer very valuable marketing tools like timber price reporting services.
A Current Motivation-Based Approach to NIPF Landowner Research Studies
There are many bibliographic sources of NIPF research studies. Most do little to classify the literature as there is a thorny problem of overlap between types of studies. All tend to recognize some sort of NIPF problem, be it forest parcelization, suboptimal timber management, or impacts on timber supply. The thrust of most current NIPF research studies centers on NIPF landowner motivations; or, what are the incentives or disincentives of forest management on these lands? One of the best overviews of this current classification trend was part of a southern forest resource assessment [301] ; Table 2 presents the categories used to describe NIPF landowner motivations in that assessment. Table 2 . Current motivation-based approach to NIPF owner research studies [301] .
Research study objectives
Objective classification
1.
Ownership.
2.
Private owner occupation, income, and education. 3.
Ownership reasons and objectives. 4.
Owner attitudes, values, and knowledge. 5.
Private forest management planning and practices. 6.
Land management incentives and disincentives.
Financial and educational incentives
a. Taxes. b.
Government regulations. c.
Government forest management assistance programs. d.
Landowner use of cost sharing. e.
Landowner education and technical assistance.
Current NIPF studies will usually emphasize that most of the productive timberland in the United States is controlled by NIPF owners, that the number of NIPF owners is increasing, and that average NIPF tract sizes are decreasing. Most NIPF owners have diverse ownership objectives, values and beliefs. NIPF owners interested in timber production as a primary management objective own more than one-third of all private timberland, so they have a huge impact on the national timber supply. A key interest in most NIPF studies is what motivates these landowners and what affects the decision to harvest timber [301, 402] . The study that produced Table 2 extensively cites literature; however, like most current studies, the early foundation literature was not discussed. The literature cited has only three citations from the decade of the 1980s and none earlier. This discussion will include the earlier literature within these current classifications.
Ownership
Who owns America's forest lands? About 11 million private forest landowners control 56 percent of the forest land in the United States (171 million hectares). NIPF owners represent about 92 percent of all private forest owners and control 62 percent of the private forest land in the country. Over 60 percent of this NIPF forest land is in tracts of four hectares or less, but just over 50 percent of NIFP land is owned in tracts of 40 hectares or more [34] . This kind of data does give perspective on the NIPF and has been available since the USDA Forest Service has inventoried the American forest [12, [23] [24] [25] [26] 36, . This type of ownership data provided the basis of entire NIPF research studies [403] . Selected characteristics of NIPF landowners formed the basis of specialized studies, like on minority landowners [217, 218, 404] , changing ownership classes (especially the implications of forest industry lands converting to timberland investment management organizations and real estate investment trusts) [405, 406] , and methods of acquiring forest holdings, especially by inheritance [407] . Because forest parcelization is a major current issue, ownership studies now tend to stress size of forest holding relationships [1, 13, [174] [175] [176] [177] [236] [237] [238] [239] [240] [241] [242] [243] and parcelization of forest tracts [244] [245] [246] [247] [248] [249] [250] [251] [252] [253] [254] .
Private Owner Occupation, Income, and Education
These are basic studies to identify just who NIPF landowners are. There is a fine line between these studies and those that took the attitudes and attempted to correlate them to forest management practices. These studies primarily described the characteristics of NIPF owners; this is almost identical to the first classification in Table 1 and these early studies were described in describing that classification . Many current studies contain basic ownership data as background, but today it is usually secondary and not directly part of the research study [218, 245, 354, 356, [407] [408] [409] [410] .
That is not to say detailed information on NIPF owners does not exist. In the past state-level studies offered these details. Now a periodic national survey collects detailed data that is available at the state-level [34, 410] and there is little need for other studies. Often when specific NIPF programs are analyzed, state-level NIPF owner demographics are included, but rarely is this main thrust of current NIPF studies.
Ownership Reasons and Objectives
Why do NIPF owners choose to own forest land and what are their related management objectives? This classification is nearly identical to the second category in Table 1 . Unlike basic survey of NIPF owner characteristics, surveys to determine motivation for ownership and intention of ownership are still common. This relates back to the underlying problem of timber supply; will NIPF owners be motivated to produce timber? These studies stress stated intentions of management, both reasons for owning forest land and intentions for forest management practices based on those intentions [87, 135] . The validity of stated intentions were questioned in the late 1970s [172, 173, [257] [258] [259] [260] [261] [262] [263] [264] and the correlation between stated intentions and actual practice is still considered suspect.
Often, the reasons for ownership and management objectives are tied to the current problem of forest parcelization and the related problem of size of forest holding [236] [237] [238] [239] [240] [241] [242] [243] [244] [245] [246] [247] [248] [249] [250] [251] [252] [253] [254] . Historically, these patterns and reasons for ownership have been clearly identified as the foundation of any NIPF or family forest problem. Foresters at a 1959 convention identified the economic patterns that impact small forest tracts and discussed options to make management of these small holdings more economically feasible and means to provide technical assistance in order to influence these forest owners and their forest management decisions [411] [412] [413] [414] . Timber production is a primary management objective for some family forest owners; for example, for those who tend to utilize federal assistance programs or consulting foresters [324] . The vast majority of family forest owners do not fall into those classes and do not see timber production as something they would emphasize [34] .
Owner Attitudes, Values, and Knowledge
Rural people tend to share similar beliefs and value systems on forest management and practices [301, 415] . One major difference between rural residents who own family forests and those who do not, is that family forest owners tend to be more likely to have timber production objectives [414] . From the earliest studies of NIPF owner behavior, government regulation was proposed as the most efficient means of ensuring adequate forest management on private lands [12, 73,138,290,301,333,335,344,357-359,416] . Concern over private property rights has been particularly high in the South, but throughout the United States family forest owners seem to favor a balance between private property rights and environmental protection [335, 336, 358, 416] . Family forest owners do not necessarily agree that proper forest management is the same on both public and private forest lands. Knowledge of family forest owners, especially concerning forestry incentives and technical assistance, has been identified as a factor impacting forest management [66] [67] [68] [69] 73, [91] [92] [93] [94] 354, 358, 359] .
Size of forest holding has shown to be strongly correlated with many variables related to forest management, especially forest owners' technical knowledge, educational levels, and attitudes towards timber harvesting. These values and attitudes may be linked to the better asset position of these forest owners [34, [231] [232] [233] [234] [235] [236] [237] [238] [239] [240] [241] [242] [243] . Family forest owner knowledge of forestry has also been shown to be an important variable affecting reforestation decisions after timber harvest; especially important are knowledge of forestry incentives, technical assistance, and timber prices [173] . Family forest owners are generally disinclined to allow public access to their property [417] . The NIPF and family forest research literature is rich with studies on owner attitudes and values . The current literature still addresses forest owner attitudes and values, but the research focus is more likely to be a mathematical model of their impact on forest owner decision-making, rather than a simple survey as in the classical NIPF literature.
Private Forest Management Planning and Practices
Significant focus has been directed to the characteristics of family forests relative to other ownerships and the types of forest management practices being employed on family forests [418] . Much of the research that identified specific management practices on family forests tied these practices to federal or state forestry incentive programs, and thus stresses reforestation and timber stand improvement type activities [280] [281] [282] [283] [284] [285] [286] [287] [288] [289] [290] [291] [292] [293] [294] [319] [320] [321] [322] [323] [324] 335, 418] . Many of these practices undertaken on family forests, however, are related not to timber production, but to wildlife habitat management, recreation, scenic values, and wetlands [319, 324, 356, 358] .
The earliest research focused on timber production foregone due to lack of owner knowledge, insufficient capital, inefficient tract size, or a simple lack of interest [13] [14] [15] [37] [38] [39] [40] [41] [66] [67] [68] [69] . Consistently, income, education, and ownership objectives were correlated with forest management intensity, harvest and reforestation activities, and the use of cost-share assistance [1, 13, 14, 66, 123, 301, 406, 418] . What has never been worked out in these relationships is the correlation between the independent variables themselves [172] [173] [174] [175] [236] [237] [238] [239] [240] [241] [242] [243] . What is the controlling variable? Owner income, asset position, occupation, and education all are positively correlated with size of forest holding. On an operational basis, size of forest holding is an easy statistic to obtain. Does size of forest holding exert strong influence on private forest management practices, or is it merely correlated with other variables that exert that influence? Size of forest holding has been shown to be an excellent proxy variable for these other variables [1, 419] . A professionally-prepared forest resource management plan is highly correlated with timber harvesting and reforestation activities, but also is positively correlated with size of forest holding [34, [326] [327] [328] [329] [330] 359 ].
Land Management Incentives and Disincentives
All classifications of NIPF and family owner studies have some sort of classification on forestry incentives and disincentives. These are the tools of the policymaker [11, 12, 23, 25, 420] . Early private forest policy centered arguments over a "carrot or stick" approach for influencing NIPF and family forest owners; that is, financial incentives versus government regulation. Forestry incentives won out and since then the debate has been over the effectiveness of forestry incentives. This topic was discussed in detail earlier; a brief summary based on Table 2 is below.
Tax policy has been proven to be one of the strongest forest policy tools impacting American forests [296, 421, 422] . Capital gains treatment for timber income, tax treatment of cost-share payments, early amortization of reforestation costs, forest estate taxation, and property taxes are crucial to owners who hold timberland for the production of income; for family forests held for this purpose, taxation policy exerts a huge influence on the types of forest management activities undertaken and overall profitability [290, [295] [296] [297] [298] [299] [326] [327] [328] [329] [330] [341] [342] [343] [344] [345] [346] [347] [348] [349] [350] [351] [352] [353] [354] . Government regulation similarly impacts forest management activities. Regulation can limit the forest land available for some activities, limit forest management options, increase forest management costs, and potentially reduce forest income [23, 25, [423] [424] [425] . NIPF owners generally do not consider government regulation as a serious hindrance to investments in forest management, but the issue of private property rights can be heated in some parts of the United States, especially the South [359] .
Federal and state technical and financial assistance programs have a long history as incentives to reforestation and other forest management practices [11, 12, 15, 17, [204] [205] [206] [207] [208] [209] [210] [211] [212] [213] [214] [215] [216] [217] [218] [219] [220] [221] [275] [276] [277] [278] [279] [280] [281] [282] [283] [284] [285] [286] [287] [288] [289] [290] [291] [292] [293] [294] 426] . Originally, these programs, especially cost-share programs, had a strong timber emphasis; today the programs broadly support all values from the forest, including wildlife, recreation, wetlands, carbon sequestration, water quality, and aesthetics [292] [293] [294] [324] [325] [326] [327] [328] [329] [330] [331] [332] . Cost-share programs subsidize forest management practices and increase financial returns to NIPF and family forest owners [292] [293] [294] [301] [302] [303] [304] [305] [324] [325] [326] [327] [328] [329] [330] [331] . Some researchers questioned whether many of the forest management activities would have been accomplished without a cost-share; that is, whether the cost-share was an unnecessary incentive. Studies have both supported and not supported that argument. Some studies suggest that cost-share payments are a secondary factor that encourage reforestation [356] [357] [358] [359] [360] 427] . Most recipients of cost-share funding were timber-oriented family forest owners [324, [327] [328] [329] [330] [331] [356] [357] [358] [359] [360] . Cost-share recipients tend to be better educated and have higher incomes than the average family forest owner. Size of forest holding is one of the best predictors of cost-share use [138] [139] [140] [141] [356] [357] [358] [359] 409] .
NIPF and family forest owners have been provided additional forest management assistance through education and technical assistance programs. Like other assistance programs, certain landowners tended to receive most of the aid. Forest owners with higher levels of education and income were most likely to receive this type of assistance, and size of forest holding, again, was highly correlated with use of technical assistance [331] [332] [333] [334] [335] [336] [356] [357] [358] [359] 422] . The effectiveness of technical assistance and education programs for family forest owners have been debated in the literature; generally they are considered to be moderately to greatly influential in addressing family forest management practices, especially the reforestation decision [332] [333] [334] [335] [336] [356] [357] [358] 422 ].
Conclusions
NIPF and family forest research has followed a pattern over the last 75 years. It has consistently centered on an NIPF problem; that is, these forest lands are managed on a subpar basis that leads to suboptimal timber production. Since this represents a large portion of the nation's timber-growing land, the expected result is timber supply and timber price problems. The pattern that evolved was in simply addressing the NIPF problem. First, the variables that defined the problem were identified. These were the NIPF or family forest owners and the forests themselves. Both had to be described. Then the variables that defined the NIPF and family forests were related to timber production activities. Once basic relationships became established, some prominent factors were identified: size of forest holding was definitely a controlling variable (or was highly correlated to other controlling variables); forest owner intent might not be highly related to actual practice; forest parcelization developed into an important element; and forestry incentives were effective, but controversial, ways to influence forest management behavior on these small tracts. Also, over time, it appeared that timber production was not likely to be the primary management objective on many NIPF holdings, certainly not on the smaller tracts.
The NIPF or family forest research literature can be classified into broad themes. As research progressed, the themes have changed, but maintain the same foundations from the earlier research. The research itself led to a progression in understanding forest owner management objectives, forest owner intent and actual practice, the importance of tract size, and the actual power of financial incentives to impact forest management behavior. Today the focus of NIPF and family forest research seems to be landowner motivation. How will changes in tract size due to forest parcelization change landowner objectives and actual forest management? What is the marginal impact of the various financial incentives available to forest policymakers? What level of government regulation is appropriate to ensure forest conservation and how that interacts with related financial incentives? A sound understanding of today's family forest policy issues requires a firm understanding of the last 75 years of research that defined today's family forest focus.
